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/’or the hr • * •' r -od oj fifty y ■ 9 ri tic 
tare r ia - bee. co inti* toly to tl*e 

tfjoory of treocbh : r»t t Vve c?* t- be .-carded 
a clyjat dwisr t. i « ri > of blue, 

e ec±aXiy in recent ye , r e U-. c ■ -:n t. e fial,; of 
oo ?tnieti v„ or Iruacd.nr «*. '- frm ; r. cr°r of rustic lly 
iktem imnfc c 'truer * * Irt - *48. «r * *£ ofcsticrlly 
i*5.ctort'd r *.'’ or m . u c tr •*«! . ’tartsia 
c «w , rulei, ■ ct£o g >v si c ,.air * 

t.a f .jmer oriod i;r Xy - re . uXt of el: tic wtrfe 
•r.n .ly.. is rc« ori^ f .* vo been carrier/ over in ♦ lac 
i. -ter ’erl-xU ' iry of ft* -ere s*ul c rJ.a * 
definitely w«n to -ac.ti c , 0 *’ is Iw * -jr vions 

^iiefa re little a.-- t. • ful tMafeirr.. ion 
- .lied to '.tatloollp IndetrerLdnc f»t < • oture , they 
* ocr to be uite iir l<r ^ to* 

-,.<£/! • ‘TL- TO '* T’-ai 

It that no* <t -tici\actory net. *x* of 

deertnstr. ti:*, the %«cJ*ofc of the elastic «tr©< •_ theory 
* 4 « -• Hod to t. ticdlly indetcrcl. -Tt tsfcructur ir 
to cito . 'h: le essrur-le: £06 us tr: oo© that .« are 
Tivon a continuous b©£». of t’'- ©< tael - •. loaded wSV 
unifafcAy dirtz-ibUfeod lx . T£»c bonding .jooent over 
tne control «&. tort io $?/£, Iky. let us re Lee Uw 
continuous bean by teio sin; Xe boor*, laced over the 
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none i.u .-wte uriftots&y 1 • <x . r ^ie bendiftf 

DonoT;t dd ay berto^en Uiq u >orV, to • ' /<.• n£ i thus 
e nl to tli* bondirjc noowst error the central ■ ort to 
the case of the eorteirsuotss bean. IT tire «iert&o ’ jot .tor 
stares* to tolsco ao r» criterion of stror,rth , to- 1 the 
torlication to uadatctlseubly to the effect tN t 1 1 * 
ctr‘onctl '1 of the continuous boon to toonticcl . 1th ti« »t 
of the tt/o stole boons* to effect, the cX~rtie-- wlto - 
stroso eo»ee”t argues that the contiguous boon ixy be 
reatoeod by t\to single hocaao * 4th out its load er rrytor 
cr city boinr effected, torx^ioneed #©nin**rfl 'toll 
refuse to accent the cv - * rd r. t to© joe t£; .. * been 

oay be cut oyer the centre! eu* <rt ;4tv>ut to:«-irir^ 
its load carrying cn m aU Btif m ttoa mm mnm to, of course, 
not intollible but to till or* :e it « ©er- to be lunaric r 
to the elastic strenrth the -y . 

IKiXG OJT i 

*.©5T theory 1 br <-d otj, ,• ■ 'usu lent ox* r= rerd e . 

The thosry of strong; i Todicr.tod on t. o bcsic 
consider?, tionc : first, tint of e^-uUlbrl ~ ad. ec , 
that of continuity. "It© first to by tor the o«r© 
inffortont of the t x>. It ic cac-vec-ted contrerjtlonally 
by^F x » C, ^Fy * 0, and£h « 0. sy violation of t 
to as of © uilibrltzi, no natter ao,- dnor, rocul 1 to 
colla te* Tli© cocclrferatlono of continuity are sec ^.~ry 
to those of static e ullibriua ond ‘-csvc to ■• lenenfe 
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■ latter la crrivii*” . t ic re tv 
of - given structure* v • :. vtlsfy £ re co& d : i of 
co tlnoity, v* have ^ e 7 io of tro tic 'ie w . sue 

DT»foj • x>a©8 elastic bob: v&ar »*sT' el jtle ct -. ,m Oi ,triln>* 
t Ion tt .ile the other vc • Auetll* or ' uctile 

otrosa distribution. 10 feraer 1, to**** , l .ie t* • r*y 
of elasticity s*&l# tue latter 3* to is, th t not .jj 
gancrally, a the theory of Unit 0 . . be ions y of 

ol'i rtlclty argues that the , tovry criterion of trc*.» -sh 
1:- the ©lactic -whine -'tro. • t -eory aff Halt 
design :rguea tint t!wj -irxry es’iterion of «. renr& i o 
Mranwtton* The theory of el' r ticity 3*- sell feme to 
all st^cte*al engineer;-. <’ aeocsu : ,< rc-vi-~ ere* 
theory of Unit design it lev v flOHili r - nd *> •_• 

^ •eription of Its e* llceti hr "1X1 • ■ "O- n ) .'ter 
- brief revie • of the <^ar&efeorictics of dl teel. 
'icrarri 

ductility ics the * '• ■ >erty of a a. fccrlul r > virtue 
of . ich it defog mm ester dv'Xy unu*-* , c t- or 
sMshtly increasing ttsv*. ility ii- r - t Ifec.lly 

<*»*□? -Xified by cdXd steel uati I eel in . «rt lot 

rolled ctructarcl ol . >es, Figure I .-e: re the ideal 
..trefc.-otiTxin ctrvo for u typical ntl - jeol. ?be 
xtion D of Figure 1 retirements -tiroly clastic 
hcKvrvlor of nlM steel. hea f atreir. corre. «firj 
• is receded (froo 36 ,000 to 1,0, -JO pel In the t ■ of 



;oi3L2 'te-l) 9 the OdtarJkJ. ■' y&fclt *■ . -< . t 

renrfejM&tti by DC, fifure I* i* , ich 

ra wheats yitlclrv icx:-*. c -■ u "t tre, , 1, 1 to 
1 tinea G-i lorfe • ■■$ t c '«r©2y eidetic clof it* .1 * 
r@pr#n©st#d by * f B* i£t©r a train wf ■ 
xslnt C iff ronchod , rr > to? si & b; X co 

under l^jly Sue %'oc. -- : taro. ■ . ' © nrsniaej . _i 

ic represented by '-•ipfc . The ■'■: rdficant £::et - 
recline U fcbot & distance froo » ! to la ’X) to 
3. tine* v» ]Lryo ^ t*e dlv t*»o© fipoo ‘ 1 to D 
t-*-< distance Cron to ** i» jTOww22y t. 

< i v ♦. ■ * 

■ lotility , : i v© isfr ■ : m un&fr t ■ <*. . • 

orr ■• 3tre. , if. ne~lly red :.&' : .' < JLf>Jy 

*j*^ir r .ble t • x?rfcy* la vie -tf tise 're\, iu • Tt*- '.te 
tUit t-i: • ©rty of & ictili : isr/ ■ ti nv hly - 1 , 

it tz \r-- 1 .j 2 \M% u t tw? •• orr tine it 'k 
reodJCH but tKk .. -:.tt • • Vm in y feerol t *©• ry 
3ire©t»*j to tl« hu / o. Vs: V'O’rt.-' if , 

«T recent yoor , tbc ord Xc. ticity V-.\ hoe ? cx^nly 
' cd it* tl/ :. of .utility. In t&i. the -is dijctillty 
'""1X1 "-for to tii© y -by of the mteridl in <• x <: ttm 
by virtue of * icfc d^tiX© fly i-* able to t&Saj 1- -e* 

1. t2i-ity •■ill to tktr ductile beSsc.vtoe of 1 

truetur-1 zaaabop In let© - .? ^1 

fl> h : <.eta s e * hue, in oen ,e , ductility ic ' 
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- .e ana. Is. 'tic: -j £ * 

£l:xr *r* I'* 5 ! 

1 2&m r. eftleatl/x *f t£. . ->vry of liiiu !• n 
borfc bo f. -11 by cotk.l vrii'.T* t*a o£n !• x»a in f 2 . •»"# 
{a) with a casmsuG^ted l-r- . i l£* • rJL isit* .£<? 
a^rlaua v.JLue aff t io la ft* £ e c£ iic-l£a£b 
street ai # i: ju r ii' u -.." *r ££,#:« nr * 

the? !•* la f-ntad fr m t/.i© o- n ti'c ^ : e/I * - \Lf?Wk 

3mm • >Mch P^ » ^tte' Y3X. She ebPCK; 
a^os* tli© oryv ©ctian a£ U© bee- --111 V. '• 4 >c * ■ 
slfcTrss i» r Igum Mb;. If Us© ©Xz •* ic^iuotllje .* / art-io* 
of tee Bfttes'S&l c <k te - . * , n 1; 

farther f if n liane before bo i • t c*:JL 
bendlnc la tiny ol., ~ ie rfc £ ta-e be , on 4 K*ens 

££:trlbu£i©n enier c l^o<: P eligibly in ^ - l ^ 

'dll be km vfowm ft* tlpri (d). Bine IScJLtlfv* ;■©••*- ^tar 
DOTJont of tie boon ‘ill lx? goaI? , -' '.on a IX the ff.xrr? 
over tea aabU* «r<v- tiai ':r© jjc< - so '£:. . Ir* 

©1- tic licit jtsro -• e^. Vhe tre *..d .• t£ /•■ i '*«© 

tno Iwei P 3 411 b© < i.\ figure {£ * Let 1 

.(c) re -i*ooer& th© cr.* -octlo'. '-.j. ■■£ . . PI- XI, it 
ctnear dlstrlfeufeicn bo: boor rarest , .'rot. r s s » « 
dcri/e >i^ s %®1 oad iienco i « * Ilm It . Ill be 

.xxsa tisot in *m uE^xctria-X boon, Use aeutartl euir 
•- ogs not noco • rily ttjrourSh the centra* :•? the 
croeft socii-sn. She bont.^inn noo^it rcH.-nXvi3\: (Ni 
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'isro** die trillion oT £1/ {£ ' C V ; 
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the MKjt&on &WS .^yx • A y. • In t .1 • ec n t » 

7 
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r* .< ? tXon ab. : £ o if * ' * Tor 

hot mop the- t o fi'yjree* i-»vc ?j; cr-T • ,Toly - H 

offcct r. the om’fi,. trxLlr/*: re; loti . . .x ifc* n Xo 

coco c f ;Coa T • *tl IbR «, fac Xidit r- *1 M ■ ’ s ♦. • t 
i* • ly :. t< l'.-, in rccoo- - jf tZ o <*3L . •: " t rc * :i • 
OOLX.VU a.i: cffoctu T a; el Xu cm, ,, •.• £ € ■; . 

Xo or ciL^xitoao then In no oc t rc- - . iTL.. x 
inco ssrat do : 7 t> d; esc !>y tl> dr •»- ec : -eel / 

;tc 7-i - f it TTT/ -••- r tut r •' . . • X 

1 * o^Ay is or. tai.nro to. ."efiooDCn.it Iti 'Vio: »f T'- 
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it ijcy be ■ JL . tt*.t -.*.'■ . 2 t -f 1 , r . firrt 

2 , jo, ha t> * - f *f i f •• ~1 

structure* fere =*». e it r>~c *..1: .•* . « , it 

£-ai£ ttat the XU&ti.*;* wl*r> tf ttfioet f x- 
frou ; * j, y • 

1 value -.ereas * ejX 3 mve be«n . 
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* 'jcc, i >• “ 2,1 < 

been or.ly 5.^ to • 'ant ’ * e X. L; . c- 

bee* tolercicv 1st c • -1 _ ii -t 1 

r< -Xtr-, . ■ . ■ ' •, e. 

" L f t 

thf?t It yive ik ■ rrtli-iX i.-x 1*./ 1 i * . c* uc f. .J 
. ich •?? .eve to •- .11 £ f x vie 

liar. * oX . vie fc. - iry -j: *Xie v v*c£ ** X, xXi •:• 
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U VIC X' 1 
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'•■ mi effect. It s*y ■ bo , t 

thct - .ict iH . . ic . .••- <r; r . * X -t.- 
Mnc©£ ere the re. ii *: 

!■ fe* Wtoreozor h esce • i "X r ic Xui t 

Vbw , Just a ■ uctlXlt? is tM 

If ?lrtfus ■£ ' ic* it uftf-sr err •■nrivoXy *»• ar » - i • 
or Xlrht&y Xncro icy rtr< , ^ »<X: tic . j 

v city of c lint or nintt in i *t ..ct-r© i- r ‘U*: 
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Drilled £o r 'A lool^s 
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simple span beans were tested to dete ine experimentally 
the value of the plastic oment cf the material being 
tested. This was done to verify the theoretical calcula- 
tions of the plastic norent of the section bcir tested. 
The test was considered to be a more accurate indication 
of the plastic 'ir.ent of the material, as it took i to 
account the amount the cross-section of the material 
light have varied from the exact rectangular, v/'.ich was 
the section assumed in the theoretical calculations. 

LOAD POIXJTS 

The concentrated loads used were placed at the id- 
point of the spans as well as at other noted points along 
the span to see how well the actual loads would c nf orm 
to the values predicted on the basis of the theoretical 
analysis of the s e sections. 

T7-I3T SAItPL .S 

In the case of the continuous beams the span used 
was usually 12’*. This span was ; icked for simplification 
of mathematical analysis, ease of loading and also with 
the idea of keeping the L/b ratio reasonably low, to 
avoid incurring lateral buckling during the application 
of the loads. The span was about as short as could be 
used to keep the loads within the scope of the apparatus. 
The material used in all tests was mild steel, Lot roller. 
The soctions used were all made of l/8 T by 1-1/8” strap. 
The one test on the circular cross-soction used hot- 
rolled mild steel 3/8” in diameter. 
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